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(From the Pathological Laboratory of the Montreal General Hospital, Montreal, Canada.) 

In June, 190G, the necessary equipment was installed in the 
Pathological Laboratory of the Montreal General Hospital for the 
prosecution of research and clinical work in the field of bacterial 
inoculation, after a first-hand experience by one of us in the labora¬ 
tory of Professor A.'-E.. Wright, at St. Mary’s Hospital, London. 
Ample material was promptly placed at our disposal, and from a 
series of upward of fifty cases a selection based upon the following 
considerations has been made: (1) Cases yielding the most bril¬ 
liant results from the point of view of the time required to effect a 
cure, and (2) cases representative of different infections or varying 
clinical types of the same infection. 

Technique of the Method of Preparing Bacterial Vaccines. 

The method here described in detail applies to the preparation of 
vaccines from the staphylococcus group. For variations as to 
media, age of cultures, devitalizing temperature, dosage, etc., one 
should consult the appended table and special remarks. 

In cases of acne and furunculosis material for cultural purposes 
is obtained by puncturing the lesion with a sterilized needle, after 
washing the cutaneous surface with alcohol and ether. The pus 
expressed is transferred by the aid of a platinum loop to a plain agar 
slant, care being taken to ensure an even distribution of the material 
over the entire surface. This may best be effected by employing 
several loopfuls of the water of condensation. In order to secure 
the highest efficiency it is desirable that the vaccines be prepared 
from the original cultures or from first transplants. 

After incubation for from twelve to eighteen hours the growth, if 
in pure culture, is washed from the surface of the slant with 6 c.c. 
of 0.85 per cent, saline solution, and decanted into a sterile test tube. 
The tube is then drawn out and sealed in the blowpipe flame and the 
contents agitated for ten minutes to ensure an even emulsion. The 
tube is then reopened, a drop of the emulsion for standardizing 
purposes is expelled, and the tube is resealed and immersed in the 
water-bath for one hour at 60° C. Finally a control culture is made 
and placed in the thermostat for twenty-four hours, at the end of 
which time, if negative, the vaccine may be diluted for use. 
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Standardizing. Into a long narrow pipette fitted with a rubber 
teat and upon which a volume has been marked with a blue pencil, 
equal volumes of finger blood and the emulsion withdrawn before 
devitalization are aspirated, together with one or more vohynes of 
0.85 per cent, saline solution as a diluent. The contents of the 
pipette are then expelled upon a slide, thoroughly mixed by repeated 
aspiration, and films drawn. The latter are then stained by Leish- 
mann’s or Wright’s blood stain and 500 red cells counted, noting 
at the same time the number of cocci present in the different fields. 
By a comparison of the two the number of cocci per cubic millimeter 
may be readily determined. Thus if in counting 500 red cells 500 
cocci are encountered the vaccine contains 5,000,000 cocci per cubic 
millimeter or 5,000,000,000 per cubic centimeter. 

Diluting and Lysolizing. For diluted vaccine 50 c.c. amber- 
glass bottles are employed. These bottles are filled with 50 c.c. of 
0.S5 per cent saline solution, plugged with cotton-wool, and auto¬ 
claved. To continue our example of a vaccine standardized at 
5,000,000,000 per cubic centimeter: After determining the cubic 
contents of the vaccine tube (or comparing it with a tube of equal 
size filled to the same level with water and measured) 5 c.c. of the 
contents of the bottle is poured into a cubic centimeter graduate, 
and replaced by an equal quantity of the concentrated vaccine. 
We thus have an emulsion 1 c.c. of which contains 500,000,000 
staphylococci. We next add 0.25 per cent of pure lysol—that is 
2.5 milligrams per cubic centimeter. Finally a sterilized rubber 
cap is drawn over the neck of the bottle, and the mouth of the bottle 
immersed to the shoulder in hot paraffin. In withdrawing a vaccine 
for use the hypodermic needle is plunged through the rubber cap 
after sterilizing the surface in the flame. The puncture is closed by 
the same procedure. In calculating dilutions it is desirable that the 
minimum dose should not be less than 0.25 c.c. 

Special Remarks. While in order to save time the use of a 
“stock” vaccine may be employed, that is a vaccine prepared from 
the infective oiganism in a similar clinical condition, a “personal” 
or autogenous vaccine should be prepared from the infecting agent 
in each individual case if the best results are to be obtained. Per¬ 
sonal vaccines of staphylococcic infections are chiefly of importance 
in the treatment of acne, whereas in furunculosis and carbuncle, 
heterogenous vaccines not infrequently yield surprising results. 

In the treatment of staphylococcic infections apart from acne it 
has been our practice to employ for the initial dose a vaccine which 
has previously yielded prompt results in the treatment of lesions 
presenting similar clinical features; thus a “personal” vaccine pre¬ 
pared from a case of furunculosis may be subsequently employed as 
“stock” vaccine in the treatment of a similar clinical condition. The 
same remarks apply to sycosis, carbuncle, and impetigo infections. 

In sinus infections the preparation of “personal” vaccines is 
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somewhat more complicated, as there are usually present in addition 
to Staphylococcus aureus and albus one or other of the large group 
of saprophytes, necessitating careful plating of the original culture. 
If Staphylococcus aureus and albus (or citreus) are present a mixed 
vaccine should be employed. The same laborious procedure is 
usually necessary in order to isolate the pneumococcus from the 
discharge of an empyemic cavity. In streptococcic infections the 
personal vaccine appears to be a sine qua non. 

In Bacillus coli infections of the bladder there is seldom much 
difficulty in isolating the organism in pure culture, and in cases in 
which this organism alone is responsible for the symptoms, inocula¬ 
tion yields prompt results. 

In meningococcal infections the value of the personal vaccine has 
not yet been demonstrated, but from our experience with gonococcal 
infections, if any analogy may be assumed, autogenous vaccines are, 
as a rule, the least effectual. So far we have employed but one strain 
of the meningococcus, with excellent results. In order to isolate this 
organism with reasonable certainty the cerebrospinal fluid obtained 
by lumbar puncture should be placed in the thermostat for twenty- 
four hours, then subjected to sedimentation in a high-speed centrifuge, 
and the residue transferred to blood-agar slants. By this means an 
abundant growth is usually obtained after twenty-four hours’ 
incubation, even in cases in which numerous slides from the original 
fluid fail to show the presence of cocci. Vaccines should then be 
prepared from transplants, and incubated for from twelve to eighteen 
hours. The washings from several tubes may be employed if growths 
are scanty, but the use of young cultures is of paramount importance 
for accurate standardizing, as autolysis is usually early and rapid, 
so that vaccines prepared from old cultures may be of a strength out 
of all proportion to the numerical count. 

In the preparation of gonococcal vaccines six-hour growths upon 
hydrocele-agar yield the best results. In older cultures it has been 
found impossible by simple agitation to obtain an even emulsion, 
in the absence of which standardization cannot be considered 
accurate owing to the presence of large clumps which do not permit 
of enumeration. 

Tubercle Vaccine. In the treatment of localized tuberculous 
lesions we have heretofore employed Koch’s T. R. tuberculin, 
which may be obtained in 1 c.c. containers, representing in suspen¬ 
sion 10 milligrams of devitalized, dried, and ground tubercle bacilli. 
Dilution should be carried out in the following manner: 

1. Immerse the container for ten minutes in pure lysol, wipe with a 
sterile towel, open, and decant into a standard vaccine bottle contain¬ 
ing 39 c.c. of 0.85 per cent, saline solution, which has previously been 
autoclaved; rinse the container with 1 c,c. of fluid from the vaccine 
bottle; add to the whole 0.25 per cent, of pure lysol or 100 milligrams. 
Adjust the rubber cap and seal as before described. 1 c.c. of this 
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first dilution contains 0.25 milligram of tuberculin. This dilution 
is used as “stock.” 

2. After thoroughly shaking withdraw through the rubber cap by 
means of an accurately graduated syringe fitted with a hypodermic 
needle 1 c.c. of this “stock” dilution, and transfer it to a second 
vaccine bottle containing 49 c.c. of autoclaved saline solution, 
lysolize and seal as before. This dilution constitutes “Tuberculin 
No. 1,” 1 c.c. of which contains milligram. 

3. From this second dilution withdrawn by the same means 10 c.c. 
and add it to 30 c.c. of autoclaved saline solution contained in a 
third vaccine bottle. Lysolize by adding 75 milligrams of pure lysol. 
This third dilution constitutes “Tuberculin No. 2,” 1 c.c. of which 
contains milligram of T. R. tuberculin. 

It is of great importance that each step should be carried out 
with the strictest precautions against contamination and that each 
dilution should be carefully labelled so that the possibility of ad¬ 
ministering an overdose may be reduced to a minimum. The dose 
should be to YtsW milligram according to body weight and the 
nature of the lesion. It is better practise to begin with a minimal 
dose,say milligram, until the degree of reaction is known through 
subsequent determinations of the opsonic index, and when the nega¬ 
tive phase is pronounced or prolonged or the patient complains of 
headache and general malaise it is well to adhere to the minimal dose 
for the first few inoculations. An exception to this rule of minimal 
primaiy dosage is, in our opinion, to be found in cases of infection 
of the urinary tract, in which the maximum dose, that is -^by “Mi¬ 
grant, may be given at the first inoculation. 

We have attempted the preparation of “personal” tuberculous 
vaccines employing the same general technique as for other organ¬ 
isms (see Case I) amplified as follows: 

Cultures from bouillon flasks should be taken as soon as the 
growth has reached the margin of the fluid, that is before corrugation 
of the surface or precipitation has occurred. The cultures are first 
immersed in the water-bath for two hours at 60° C., in order to devi¬ 
talize. The bouillon is next removed by siphon, and the residue 
washed in 0.85 per cent, saline solution, and centrifugated until the 
overlying fluid is perfectly clear. This fluid is then decanted ami the 
mass of tubercle bacilli dislodged into a sterile agate mortar, where it 
is ground for one hour, sufficient saline being added from time to time 
to maintain a pappy consistence. This finally divided material is 
then diluted with 10 c.c. of saline solution, centrifugated for fifteen 
minutes to get rid of the clumps, and the supernatant emulsion is 
siphoned off into a sterile test tube. The residue is again 
ground, diluted, and centrifugated. This emulsion is added to that 
already obtained and the test tube is sealed and thoroughly agitated; 
after withdrawing a specimen for standardization, the vaccine is 
once more heated in the water-bath for two hours at 60° C. Finally 
this is diluted and lysolized. The minimal dose is 500,000. 
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While this method is open to certain objections, it is one which 
may be carried out by those in possession of a comparatively meagre 
laboratory equipment. Time alone will prove whether or not the 
actual disintegration of the organism by crushing is essential. By 
the method outlined, though the emulsion is free from clumps, the 
individual organisms for the most part remain intact. 

Age of cul- Devitsliring 

Organism. Media. 

ture: 

hours. 
temp, one 

hour. 
Dosage: 
millions. 

Staphylococcus. . . Plain agar 12 to 18 GO® C. 100 to 500 
Streptococcus. . . Plain agar 24 58° C. 10 to 20 
Pneumococcus. . . Serum 24 58® C. 50 to 100 
Bacillus coll communis . . . . . Plain agar 8 54® C. 50 to 100 
Bacillus pyocyancus. . . . Plain agar 12 54® C. 50 to 100 
Gonococcus ....... . . Hydrocele- C GO® C. 10 to 20 

Meningococcus. 
agar 

. . Blood agar 18 GO® C. 10 to 20 

Case I.—Tuberculous ulceration of the bladder. Healed. 
P. N., aged thirty-four years, a mill manager and timber cruiser, 

was admitted to the service of Dr. Francis J. Shepherd, October, 
1906, giving the following history: (1) Swelling, pain, and tender¬ 
ness in the left testicle in 1898, subsiding after four months. (2) 
Hemorrhages from the bladder—the first in 1904; a second in May, 
1906, associated with a moderate amount of pain and frequency of 
micturition; a third in July, 1906; and a fourth, one week before 
admission. (3) With the last hemorrhage pain and frequency of 
micturition became much more aggravated, necessitating the 
evacuation of the bladder every hour or hour and a half. 

The patient is a robust-looking individual, weather-beaten and 
ruddy. External examination is negative apart from the presence 
of a quiescent nodule in the left globus minor. 

On November 5 a cystoscopic examination by Dr. R. P. Camp¬ 
bell revealed the following condition: “The mucous .membrane 
of tire base of the bladder is congested and cedematous. On the 
left side posterior to the trigone is a yellow adherent mass of pus 
5 mm. in diameter, covering the base of an ulcer. The right ureter 
only was catheterized, and after washing the bladder the urine from 
the left kidney was simultaneously collected, as it was secreted into 
the bladder, by means of an ordinary catheter. The examination 
of the common urine taken by catheter immediately before instru¬ 
mentation and the separate urines obtained in the above manner 
resulted as follows: 

Common. 

Turbid 
1025 
Acid 
Albumin present 
Urea 2.5 per cent. 

Pus in quantity 

Tubercle bacilli present 

Right. 
Clear 
1027 
Add 
No albumin 
2.6 per cent. 
None 

Ureteral epithelium, no 
tuberde badlli 

Left. 
Turbid. 
1025. 
Add. 

No albumin. 
2.3 per cent. 

A few pus cells, possibly from 
bladder contamination. 

Tubercle bacilli present, probably 
from the some source as pus cells. 
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The first inoculation of T. R. tuberculin n^nr milligram was 
given November 5. The opsonic index to the tubercle bacillus was 

normal. 
The patient was discharged from the hospital on the understand¬ 

ing that he should return every ten days for treatment 
November 13. Opsonic index, 1.25. Patient reports frequency of 

micturition sh'ghtly less troublesome, especially during the night. 
The chief improvement, however, has been in the marked decrease 
in the pain. No further hemorrhage. Gain in weight two pounds. 
Tubercle bacilli in large number were again found in the urine voided. 
In the preparation of the slides 30 per cent nitric acid was used as 
a decolorizing agent 

November 22. Opsonic index, 1.25. The patient continues to 
progress favorably. The bladder is generally evacuated every 
three hours. The time, however, is variable. The pain is distinctly 
less and the patient is able to walk without experiencing the discom¬ 
fort from which he suffered at the time of admission. There has 
been a further gain in weight of two pounds. Inoculation, thW 
milligram. 

December 1. Opsonic index, 1.2. Progressing favorably. 
' December 11. Opsonic index, 1.18. Gain in weight since com¬ 
mencement of treatment eight pounds. The patient is now able to 
retain urine for four hours. The pain is variable, but distinctly less 
than at the time of last inoculation. Inoculation, milligram. 

December 21. Opsonic index, 1.18. The patient continues to do 
well. No further bleeding; no discomfort in walking; a further gain 
in weight of two pounds—that is, ten pounds since the Gist inocu¬ 
lation on November 5. Inoculation, -r,'j- milligram. 

Januaiy 4. Opsonic index, 1.1. Total gain in weight twelve 
pounds. Bladder symptoms as before. Inoculation, -roVtr milligram. 

January 15. Opsonic index, 0.88. Since last inoculation the 
patient lias been confined to bed for several days with an attack of 
influenza. The bladder symptoms during this period were distinctly 
aggravated. This illness may account for the sudden decline in the 
index and undoubtedly is responsible for a loss of four pounds in 
weight Inoculation, milligram. 

January 25. Opsonic index, 1.35. The patient has noticed a 
marked improvement in his condition since last reporting. Net 
gain in weight fourteen pounds, that is, an increase of six pounds in 
ten days. Inoculation, —J-j- milligram: 

February S. Since last reporting Januaiy 25, the patient has been 
perfectly well and proffers the information that the nodules in the 
left globus minor have diminished considerably in size, which obser¬ 
vation is confirmed by examination. Total gain in weight eighteen 
pounds. Opsonic index, 1.25. Inoculation, j-J-g- milligram. 

The bladder holds 300 c.c. of fluid without discomfort, and a 
second cystoscopic examination by Dr. R. P. Campbell shows the 
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mucous membrane to be healthy throughout, -with the exception of 
an area of cedematous swelling toward the left of the trigone and of 
some irregular ridges from among which the urine from the left 
ureter can be seen issuing. Save for this oedema and irregularity 
in the floor of the bladder there is nothing abnormal. No evidence 
is found of the former ulceration. The cystitis is confined to the 
cedematous area. 

Comment. In the latter part of December tubercle bacilli were 
again found in the voided urine. The washed precipitate from a 
centrifugalized specimen was injected subcutaneously into a guinea- 
pig. Three weeks later the guinea-pig was killed, and caseous 
material from the glands of the groin transferred to a modification of 
Dorset egg medium (Duval). After five days the medium was found 
to be covered by a fine growth, the surface of the slants presenting 
the appearance of ground glass. Two tubes were opened and 
smears prepared, tubercle bacilli in pure culture being found. At 
the end of ten days transplants were made to bouillon flasks. It 
is our intention to prepare from the growth upon the latter a vaccine 
for use in the further treatment of this case. 

This case has been selected from a series of three under observa¬ 
tion. In all three improvement was marked after the first inocula¬ 
tion, pain being the first symptom to be relieved. In the first case 
of this series bilateral apical disease was associated with the infection 
of the urinary tract. In spite, however, of the wide distribution of 
the infection the patient has gained twenty pounds since the com¬ 
mencement of inoculations in August, 1906, with marked improve¬ 
ment in the urinary symptoms and pulmonary signs. The third 
case is of too recent date to be commented upon. 

Case II.—Lupus vulgaris of the lip. Heeded. 
W. G. G., aged twenty-nine years, medical student. About 

April, 1906, a tuberculous eruption appeared on the upper lip imme¬ 
diately below the margin of the left nostril, covering a skin area 1.5 
cm. in diameter. This was treated locally with white precipitate 
ointment, resorcin, and other applications, all of which appeared to 
increase the irritation. After two months in the country some 
improvement was noted, but at the end of this period a large single 
tubercle appeared close to the original cluster. A small snipping 
from the original lesion was examined by Dr. Duval, who reported 
the condition to be tuberculous. 

October 7. Opsonic index to the tubercle bacillus, 0.85. Inocula¬ 
tion of tsW milligram of T. R. tuberculin. 

October 9. Opsonic index, 0.7. “ Negative phase.” 
October 12. Opsonic index, 1.15. “Positive phase.” 
During October and November the eruption showed marked 

improvement On February 1 the eruption upon the lip and margin 
of the nostril was apparently completely healed.. There was a gain 
in weight since the commencement of the treatment of ten pounds. 
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Inoculations were given every ten days to two weeks, the dose since 
October having been -g-j-g- milligram. 

Comment. There can be no doubt as to the tuberculous nature 
of the eruption upon the lip, as the histological features were typical 
of tuberculosis and acid-fast bacilli were stained in the sections. 

Case III.—Tuberculous arthritis and fen-arthritis of the urist. 
Healed. 

M. M., aged twenty-five years. Pleurisy at eleven. Spinal 
caries at twelve—healed after five years’ treatment. The family 
history is negative. 

In 1901, following a slight injury, swelling of the left wrist with 
pain and loss of function were noted. This condition was operated 
upon some months later, with almost complete restoration of func¬ 
tion. In May, 1905, the wrist again became painful and weak, loss 
of power in the extensors being the chief feature. The patient 
attended the Outdoor Department of one of the General Hospitals, 
where the wrist was enclosed at first in plaster-of-Paris and later in 
starch bandages. Subsequently she was treated by Bier’s method, 
that is, from November, 1905, until admission to the service of Dr. 
Francis J. Shepherd at the Montreal General Hospital, July IS, 
1906. At this time her condition was found to be unimproved. 

On admission the left wrist was markedly swollen, painful, and 
tender, with prominence and posterior displacement of the head of 
the ulna and tenderness over the lower end of the radius. In front 
and behind the wrist-joint corresponding to the tendon areas were 
large pulpy swellings tender to pressure. Movements of the wrist- 
joint were very limited and painful. The muscles of the forearm 
and hand were atrophied and the fingers semifiexed at the terminal 
joints. 

From the date of admission until August 11, Bier’s bandage was 
applied daily without improvement On the latter date the opsonic 
index to the tubercle b—H!us was found to be 1.22. 

The patient war; givei* an inoculation of t 5*q0 milligram T. R. 
tuberculin. A small puncture was made with a scalpel over one of 
the tender points and a Klapp suction apparatus was applied for one 
hour, in periods of five minutes on and three off. At the same 
time a Bier’s bandage was applied above the elbow. 

This method of treatment led to almost immediate improvement 
and was continued until the patient was discharged December 8, 
1906, four punctures in all having been made. When one puncture 
had so healed that the flow of serum almost or entirely ceased, a 
new puncture was made in another location where tenderness 
persisted. 

The routine treatment consisted of (1) the adjustment daily of 
a Bier’s bandage above the elbow half an hour before the application 
of the suction apparatus and its removal when aspiration was com¬ 
pleted; (2) the application of the cup after swabbing the puncture 
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area with ether and lifting off the scab with the flat end of a probe; 
the amount of negative pressure employed was regulated by the 
degree of discoloration and the sensations of the patient, the desired 
result being a passive hyperemia without pain; and (3) the adminis¬ 
tration of T. R. tuberculin, ynVir milligram every ten to fourteen days. 

After the removal of the suction cup a small amount of boric 
powder was dusted over the puncture, and dry dressings were ap¬ 
plied with a large pad of cotton-wool to prevent injury. The patient 
was at all times allowed to carry out movements unassociated with 
pain. In this way the nutrition of the muscles was improved and 
every advantage secured to the joints involved against increased 
fixation through contraction of adhesions. 

At the end of four weeks a marked diminution had taken place in 
the inflammatory symptoms; partial although slight movement had 
been restored to the wrist-joint, and the fingers no longer remained 
semiflexed and rigid. 

January 22. Since her discharge the patient has returned at inter¬ 
vals of ten days for inoculation. The condition at the present time 
is as follows: Complete absence of pain and tenderness in the left 
wrist-joint The movements of the fingers are normal and in place 
of their former atrophied and pointed appearance they are now well 
rounded. There is very slight atrophy of the muscles of the hand. 
The movements of the wrist-joint remain markedly restricted, con¬ 
fined exclusively to flexion and extension. There is distinct improve¬ 
ment, however, in the nutrition of the extensor and flexor groups. 
The patient is able to lift light articles without discomfort. The 
general health of the patient is better than she has ever known. 
Since August there has been a gain of twelve pounds in weight. 

Comment. The opsonic index to the tubercle bacillus was found, 
shortly after admission to be about normal, 1.15. This observa¬ 
tion substantiates the theory held by us for some months that the 
result obtained by Bier in the treatment of tuberculous joints by 
hyperemia is due to the auto-inoculation thereby secured. This 
theory has recently been confirmed by the observations of Patch 
and Wells, carried out in Wright’s laboratory, upon the blood of 
tuberculous patients treated by this method. These observers 
found that during the use of the bandage the blood, if taken at fre¬ 
quent intervals,. showed recurring fluctuations in the immunity 
index varying in degree with the grade and duration of the Stauung 
(congestion). On removal of the bandage a more marked auto¬ 
inoculation was revealed by an increased negative dip and the 
development of a positive phase within twenty-four hours, the index 
rising to 1.30,1.40, or higher. These observers were led to the con¬ 
clusion that the use of a Bier bandage should be controlled by the 
opsonic index, as the dose, in an auto-inoculation from different 
joints and at different times from the same joint in the same individ¬ 
ual, must necessarily vary. These conclusions furnish an explana- 
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tion of the frequent failures in the treatment of large joints by this 
method, and account for the untoward clinical phenomena following 
the prolonged daily use of the bandage above large joints. If such 
cases could be controlled by the index it would undoubtedjy be found 
that not infrequently a “negative phase” had been engrafted upon 
a “ negative phase” and in this way a gradual destruction of immunity 
units brought about In the case reported the bandage was adjusted 
simply in order to secure an increased lymph tension in the diseased 
area, that is, an increase of lymph rich in opsonins. The use of 
the suction apparatus at this time not only removes stale, deop- 
sonized serum, but promotes the inflow of more highly protective 
fluids into the diseased area. Further, the use of negative pressure 
at the time of the application of the bandage lessens the danger of 
superadding an auto-inoculation. 

It is possible that Bier’s method if controlled by the opsonic index 
furnishes an even more scientific method of treatment than the use 
of tuberculin, inasmuch as the material absorbed is the direct product 
of the particular strain of tubercle bacilli from which the individual 
is suffering, and theoretically more nearly approximates to what has 
been definitely established with regard to the use of vaccines pre¬ 
pared from staphylococci. On the other hand, the adjustment of 
the dose is a more difficult matter, and there remains finally the 
question whether the products of growth are as efficacious in arrest¬ 
ing or retarding tuberculous disease as the actual bacterial proto¬ 
plasm. 

Case IV.—Tuberculous cervical adenitis. Improved. 
Miss A., aged twenty-four years. In 1901, two glands in the 

right posterior triangle of the neck became enlarged, underwent 
softening, and were incised. The sinus persisted for over a year. 
In 1903 several glands in the right axilla became similarly involved, 
were finally opened, and continued to discharge for three years. 
During the period 1900 to 1903 four other glands were noticed to 
be enlarged, that is, the pre-auriculars and two in front of the left 
stemomastoid. In the spring of 1906 the submaxillary glands 
became infected, together with several glands in front of the right 
stemomastoid. 

The patient was admitted to the service of Dr. J. M. Elder, at 
the Montreal General Hospital, September, 1906. Examination 
showed the presence of a complete necklet of enlarged glands, vary¬ 
ing in size, extending from below the right ear—beneath the chin— 
to a corresponding point on the opposite side, with discharging 
sinuses behind both angles of the mandible, in the submaxillary 
triangles, and in front of both ears—six or seven in all. In addition, 
enlarged glands were palpable in both posterior triangles and in 
the sublingual region. One especially large gland was noted in the 
anterior part of the right submaxillaiy triangle adherent to the 
lower bolder and inner surface of the jaw. There were also palpable 
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glands in the right axilla. The opsonic index to the tubercle bacillus 
was 0.82. 

Owing to the extensive suppuration in the glands and tuberculous 
infiltration of the skin surrounding the sinuses, extirpation was 
considered inadvisable, and the patient was immediately placed 
upon inoculations of T. R. tuberculin every ten days. As Staphy¬ 
lococcus aureus had been secured in pure culture from the discharge 
the first three inoculations were combined with a vaccine of this 
organism containing 250,000,000 devitalized cocci to the dose. 
After the fourth inoculation all sinuses had completely closed and 
the patient showed a gain in weight of six pounds. 

January 25. The patient continues to improve in general health. 
There has been a gain in weight of twelve pounds since commence¬ 
ment of treatment. All the outlying glands show a marked dimi¬ 
nution in size. The large gland noted in the right submaxillary 
region is no longer tender, shows a marked decrease in size, and is 
quite movable. 

Comment. In view of the history of prolonged suppuration asso¬ 
ciated with the earlier lesions the result obtained in this case is most 
striking from a clinical point of view. No doubt the prompt eradi¬ 
cation of the associated staphylococcic infection favored an earlier 

1 inclusion of the tuberculous foci. 
CaseV.—Furunculosis. Cured. 
F., aged forty years, a foreman in the washroom of the hospital 

laundry, has been subject to succeeding crops of furuncles on the 
forearms, neck, and thighs for three months, during which time 
active lesions have always been present. On September 5 there 
were three acute furuncles on the anterior surface of the right fore¬ 
arm, one on the left forearm in the same location, one on the back 
of the neck, and one on the right leg. All were severe and in the 
acute stage. Cultures taken from one of the furuncles on the right 
arm yielded in eighteen hours a luxuriant growth of Staphylococcus 
aureus, from which a personal vaccine was prepared. 

• September 6. Opsonic index to staphylococcus, 0.62. Inoculation 
of 500,000,000 “personal” vaccine. 

September 7. Opsonic index, 0.28. “ Negative phase.” The local 
signs are more severe. 

September 9. A marked improvement is noted. The furuncles 
are much less painful and the surrounding blush has almost entirely 
disappeared. 

September 10. Opsonic index, 1.72. There remain only small 
brown crusts the size of split peas, with slight underlying induration 
at the site of the lesions. None of the furuncles was incised or 
treated locally in any way. 

January 25. The patient has remained absolutely free from 
further infections. A second inoculation was not considered neces¬ 
sary. 
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Comment. The foregoing represents the clinical type of staphy¬ 
lococcic infection which yields most readily to inoculation. From 
the organism isolated in this case the stock vaccine of Staphylococcus 
aureus was prepared, which was used in Cases VII and VIII, and 
in the primary inoculation in Case VI. 

Case VI.-—Carbuncle. Cured. 
F. M. D., aged fifty-five years, a clergyman. A man of robust 

physique, but overworked for the past two years. For three months 
previous to inoculation he suffered from a series of carbuncles, one 
lesion no sooner subsiding than another developed. The patient 
was first seen at the request of Dr. J. C. Cameron on December 14. 
Some days previous swelling and tenderness appeared at the base 
of the right middle finger—dorsal surface. The process gradually 
extended with the appearance of multiple foci of suppuration and 
tenderness in the axillary lymph nodes. 

When seen December 14 a local septic infection existed at the 
base of the right middle finger with signs as above described. Owing 
to the patient’s serious condition a 500,000,000 dose of staphylo¬ 
coccic vaccine was administered. A specimen taken from the 
finger for the determination of the opsonic index revealed a very 
pale, fluid condition of the blood; opsonic index to staphylococcus 
0.5S. 

December 15. Agar slants from the carbuncle yielded pure 
cultures of Staphylococcus aureus. 

When the patient was seen twenty-four hours after inoculation 
his general condition was found to be much improved. The axil¬ 
lary glands were free from tenderness. No further complaints of 
pain were made and the damaged finger could be handled without 
discomfort 

■ On December 17 the finger was quite normal apart from a 
moderate amount of induration and discoloration at the site of the 
lesion. Movements at the metacarpophalangeal and first inter- 
phalangeal joints were completely restored. Opsonic index, 1.28. 
The patient constantly reiterated his astonishment at the rapidity 
of his recovery. 

On December 27 there were no signs of further suppuration. 
Opsonic index, 2. The patient, however, was given a second inocu¬ 
lation of 500,000,000 of “personal” vaccine as a precautionary 
measure. 

February 1. The patient remains free from further infections. 
Case VII.—Carbuncle. Cured. 
D. L., an Italian, aged fifty years, was first seen in the Outdoor 

Surgery December 7. Examination showed the presence of an 
area 10 x 10 cm. over the right scapula intensely inflamed and 
presenting numerous foci of suppuration. This area was also tra¬ 
versed by a crucial incision made two days previously. The dis¬ 
charge was profuse. In the interscapular area were numerous 
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furuncles in the acute stage. There was in addition an area of indu¬ 
ration 10 cm. in diameter on the right side of the posterior surface 
of the neck embracing three distinct foci of suppuration, from 
one of which Staphylococcus aureus was isolated in pure culture. 
In order to save time, however, the patient was at once given an 
injection of 500,000,000 of “stoi” vaccine. 

The patient was not seen again for seven days, at the end of which 
time all signs of inflammation had disappeared from the lesions 
above described. There remained only a healthy granulating 
ulcer occupying the site of the crucial incision. Opsonic index, 1.22. 
Further inoculation was not deemed necessary. 

Case VIII.—Suppurative periostitis. Cured. 
J. S., aged forty-five years, was seen in the Outdoor Department 

September, 1906. Examination showed a large fusiform swelling 
of the left middle finger with a sinus over the palmar surface of the 
middle phalanx. Denuded bone could be felt with a probe. The 
finger was extremely-painful and tender. Gram positive cocci 
were found in smears. Opsonic index to staphylococcus, 0.75. An 
inoculation of 500,000,000 of Staphylococcus aureus vaccine was 
given. 

Three days later the patient was again examined and the fol¬ 
lowing condition noted: Marked diminution in the size of the 
finger. Complete absence of pain and tenderness. Complete absence 
of discharge. At the bottom of the sinus denuded bone could be 
seen. Although enjoined to report daily the patient failed to return 
for subsequent observation. 

Later this patient was seen by Dr. Hillman, resident in charge of 
the Outdoor Surgery, who examined the finger and found it to be 
normal in appearance and function. The patient stated that he 
had not returned, as the sinus had healed rapidly without suppu¬ 
ration or separation of bone. 

Case IX.—Multiple abscesses of the axilla. Cured. 
L. C., aged eighteen years, was admitted to the Montreal General 

Hospital, service of Dr. J. Alex. Hutchison, September 12, 1906. 
The patient was in good health prior to September 4. The first 
symptoms were stiffness and pain in the region of the right shoulder 
associated with chilly sensations. It was noticed that the shoulder 
was swollen and that a hard lump about the size of an egg could be 
felt in front of the joint 

On admission the patient was a well-nourished, anemic adult. 
A fluctuating inflammatory mass about the size of an egg was felt 
beneath the margin of the pectoralis major muscle. Cellulitis of 
the skin and subcutaneous tissue extended over the front and outer 
aspect of the shoulder and down the arm to the level of the insertion 
of the coracobrachialis muscle. 

September 19. Incision of abscess with multiple incisions of 
the skin. 
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October 1. Wounds practically healed. About this time a 
number of pustules appeared in the vicinity of the cicatrix and 
also on the inner side of the arm. These were incised. One week 
later a hard mass appeared in the axilla about the size of a walnut. 
This was incised and pus evacuated. 

During the following three weeks other abscesses continued to 
form in rapid succession in the superficial tissues of the axilla and 
were opened as they appeared, sometimes as many as two or there 
in a week. Owing to the serious impairment of the patient's general 
health and the progressive loss of function in the arm the patient 
was placed upon inoculations. 

Agar slants from discharge yielded pure cultures of Staphylococcus 
aureus, from which a vaccine was prepared. First inoculation, 
November 22, of 500,000,000. Opsonic index to staphylococcus, 1.1. 

October 26. Opsonic index, 1.5. A marked improvement is 
noted. The area of induration is very much lessened and all 
sinuses have healed. 

October 29. Dressings discontinued as all signs of inflammation 
and suppuration have disappeared. There is complete restoration 
of the movements of the arm. 

December 1. Opsonic index, 1.4. The patient still remains free 
from further suppuration. 

January 8. The patient returned today complaining of a recur¬ 
rence of tenderness in the axilla. Examination revealed the pres¬ 
ence of a hard indurated mass the size of a filbert in the axilla near 
the posterior fold. Inoculation, 500,000,000. Arm bandaged without 
incision. Opsonic index, 0.70. 

Januaiy 22. The patient has been seen several times since the 
last note was made and local examinations have always been nega¬ 
tive. 

February 1. The general health is greatly improved and the 
patient states that he has gained in weight twelve pounds. 

Comment. This patient received in all five inoculations, although 
all symptoms disappeared after the first injection, with the excep¬ 
tion of the slight disturbance observed on January 8, which it is 
interesting to note was coincident with a marked decline in the index. 

Case X.—Acne indurata. Cured. 
S., aged twenty-three years, a medical student, has had acne indu¬ 

rata of the face for the past four years. He was seen first on October 
10,1906, at which time there were numerous active pustules present 
upon both cheeks, with extensive scarring. His general health 
was good. Various methods of treatment had been tried, but with¬ 
out even temporaiy improvement. 

October 12. The patient was inoculated with 500,000,000 staphy¬ 
lococcus albus ‘‘personal.” Opsonic index to staphylococcus normal. 

October 22. A marked improvement is noted. No new pustules. 
Opsonic index, 1.7. A second inoculation of 500,000,000 was given. 
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Following this the patient had a severe negative phase with an in¬ 
crease in the local inflammatoiy signs which persisted for six or eight 
days and were followed by a second period of improvement. 

December 10. No further pustules have developed. The skin of 
the cheeks has become much paler than at any time previously. 
Further inoculation was not considered necessary. 

December 18. The patient still remained absolutely free from 
pustules and expressed great delight at the result achieved. A 
further inoculation of 250,000,000 was given as a precautionary 
measure. ' 

February 1. There has been no further pustulation and the skin 
of the cheeks has become soft and pliable. The purplish discolor¬ 
ation in the scars has almost entirely disappeared except when ex¬ 
posed to cold. 

Comment. Several cases of this affection have been under ob¬ 
servation and the results obtained have varied directly with the 
duration of the disease: While long-standing cases (six to eight 
years) show marked improvement after the first inoculation it is 
necessary to continue the treatment over a much longer period of 
time; apparently the presence of the scar tissue with the attendant 
defects in the circulation plays an important role in delaying a 
cure. We have found a valuable adjunct in the management of 
such cases in the active hyyeremia induced by the application of 
hot-water stupes for a period of twenty minutes daily. By this 
means the defects in the circulation are overcome. Further, it has 
been noted that after inoculation in old-standing cases the local signs 
are more prone to exacerbations, necessitating not infrequently a 
reduction in the dosage. 

As the treatment of acne indurata is always more or less prolonged 
we have been able on several occasions to make observations upon 
the effect of inoculation on the viability of organisms in unopened 
pustules, and have repeatedly obtained during the positive phase pus 
from apparently active lesions which yielded negative results upon 
ordinaiy media. 

Our experience with the use of stock vaccines in the treatment 
of such.cases has been unsatisfactory, confirming in this respect 
the writings of Wright, Weinstein, and others upon the importance 
of preparing in each case a personal vaccine. 

Without exception the organism^ isolated in these cases has been 
Staphylococcus epidermidis albus (Welch), yielding upon plain 
agar within twenty-four hours medium-sized china-white colonies 
of Gram-positive cocpi. 

Case XL—Gonorrhccal polyarthritis. Cured. 
W. M., aged twenty-one years. Admitted to the Montreal 

General Hospital, service of Dr. Finley, December 10, 1906, with 
a history of urethral discharge dating from December 1, and com¬ 
plaining of severe pain and swelling in the right shoulder, left wrist, 
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and metacarpophalangeal joint of the left thumb. The joint symp¬ 
toms manifested themselves simultaneously on December 6, in the 
three joints described; the pain and swelling reached their present 
degree of intensity within forty-eight hours. 

Examination revealed the presence of: (1) A profuse urethral 
discharge, which on examination was found to contain numerous 
intracellular diplococci decolorized by Gram’s stain. (2) An acute 
arthritis of the right shoulder, left wrist, and metacarpophalangeal 
joint of the left thumb. 

From the date of admission until December 24, the joint lesions 
were treated locally with fomentations of lead and opium, without 
improvement. During this period the temperature ranged daily 
between 99.3° and 101.3° F. 

December 25. The patient was given an inoculation of stock: 
gonococcus vaccine—10,000,000. Opsonic index to gonococcus, 0.85 

December 26. The patient states that he feels somewhat better. 
No improvement is noted in the joint condition. 

December 27. Opsonic index, 3. A most striking change has 
taken place in the arthritic lesiops; the patient freely moves the left 
hand and abducts the right arm to a right angle with the body with 
rapidity and ease. Temperature range, 98.1° to 99°. There is a 
veiy marked decrease in the urethral discharge. 

From this date the joint symptoms rapidly abated, and when the 
patient left the hospital January 2 he was able to carry out the 
fullest movements in the shoulder and wrist-joints without pain. 

On January 7 the patient resumed his occupation as typewriter. 
A second inoculation of 10,000,000 was administered on January 

4 and a third on January 14. On the latter date the urethral dis¬ 
charge had entirely ceased. 

February 8. The patient has remained absolutely free both from 
articular and urethral symptoms. 

Comment. Our attention was first drawn to this infection by the 
striking evidence of auto-inoculation uniformly manifested during 
the acute stage of gonorrheeal epididymo-orchitis in the sudden ces¬ 
sation of the urethral discharge. With the backward: extension 
of the disease and the attendant inflammation there takes place 
an absorption of gonococcus toxins—in some cases of the organisms 
themselves—leading as we have found to a marked rise in 
the immunity index, which latter feature is responsible in our 
opinion for the marked decrease or complete disappearance of the 
urethral discharge; an attenuated discharge reappearing in the 
majority of cases with the decline of the complicating inflammation 
and the concurrent ebb of the immunity. The index seldom, 
however, falls below normal. 

Prompted then by the results of auto-inoculation interpreted along 
the above lines, three patients with acute gonorrhoea, complicated 
by polyarticular inflammation, have been subjected to inoculations 
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of gonococcic vaccine. In all three the effect upon the urethral 
discharge was identical with the phenomena to be observed in 
epididymal involvement: the cessation of the discharge following the 
development of a strong positive phase. The following indices 
were recorded: Case I, forty-eight hours after inoculation, opsonic 
index, 1.6. Case H, forty-eight hours after inoculation, opsonic . 
index, 2.8. Case III, twenty-four horns after inoculation, opsonic 
index, 3. The last is the case reported. Case I received a second 
inoculation and was discharged well. Case II was admitted from 
the Out-patient Department owing to extensive effusion into the 
knee-joints and remained under observation for four months owing 
to the persistence of the effusion in the right knee, leading eventually 
to partial fibrous ankylosis. Fluid aspirated from the right knee on 
two occasions was sterile and no organisms were found in smears. 

Case XII.—Epidemic cerebrospinal meningitis. Recovery. 
L. B., aged twenty-eight years. Admitted to the Montreal Gen¬ 

eral Hospital December 21, service of Dr. F. G. Finley, complain¬ 
ing of severe pain in the back of the head, supra-orbital regions, and 
the small of the back, and also of chilly sensations alternating with 
profuse sweats. 

The patient was in good health until December 17, when he.con- 
tracted what he describes as a severe cold, and felt “all choked up 
in the head.” From December 18 to the time of admission pain 
in the head had been constant. There were sharp pains in the 
occipital region radiating forward to the supra-orbital regions. 
Additional symptoms were chilly sensations, frequent sweats, and 
occasional vomiting. 

On admission he was well nourished; the skin was hot and dry; 
mucous membranes were of good color. The patient felt chilly 
and suffered from severe paroxysms of pain in the back of the head 
which caused him to cry out and groan. The tongue was coated. 
The bowels were constipated. The abdomen was normal. The 
urine was clear, acid, 1041, no albumin,. 1.54 per cent, sugar. Micro¬ 
scopically, a few pus cells and mucous threads. 

The mind was clear. There was no retraction of the neck, but 
the patient was unable to approximate the chin to the sternum and 
any attempt to pull the head forward caused great pain. Kemig’s 
sign was present on both sides, and there were slight fibrillary twitch- 
ings in the left calf muscles. The plantar reflexes and the knee- 
jerks were increased. Achilles, cremasteric, abdominal, epigastric 
and supra-orbital reflexes were marked. 

December 22. Temperature rose from 99° at noon, to 103.6° 
at 4 p.m., with general symptoms as before noted. At 12 m. lumbar 
puncture was performed and 1.5 c.c. of turbid fluid withdrawn, 
containing numerous polynuclear neutrophilic cells. A few intra¬ 
cellular diplococci decolorizing by Gram were found. At 6 p.m. 

the patient was given hypodermically an injection of meningococcic 
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vaccine containing 15,000,000 devitalized organisms. The patient’s 
opsonic index to the meningococcus taken at the same time was found 
to be approximately normal. 

December 23. Temperature range 101° to 102°. *The headache 
has been less intense. There is profuse sweating at irregular inter¬ 
vals. Cultures from the spinal fluid upon blood agar show at the 
end of twenty-four hours numerous colonies of meningococci. 

December 24. Opsonic index, 1.5. Temeprature range, 100° to 
102°. The headache continues, but is less severe. There is constant 
ache with pain on pressure in the muscles of the lumbar region. 
Kemig’s sign is still present, but the angle of extension is greater, • 
135° on both sides. Sugar in the urine, 0.4S per cent. 

Examination of the eyes by Dr. George M. Mathewson shows 
“optic neuritis in both eyes—distinct but of moderate degree. No 
hemorrhages or white masses in the retime.” 

December 27. The patient complains only of a slight pain in 
the back. The right pupil is dilated, the left slightly contracted; 
both react to light. Reflexes normal. The patient is able to bring 
the chin close to the sternum without much pain. Kemig’s sign is 
still present. Temperature range 98° at 8 a.m. to 100° at 4 p.m. 

General condition much improved. Sugar—a trace only. 
January 1. Kemig’s sign is absent; all reflexes are normal. The 

right pupil is still a little larger than the left No pain in the back 
or head. The patient is feeling much better in every way. No 
sugar. 

January 3. Opsonic index, 5.9. The patient feels and looks well. 
Temperature range for the last twenty-four hours, 97.4° to 99.4°. 
No headache or pain in the back. Very little rigidity of the muscles 
of the neck. Reflexes normal, pupils equal and active. Further 
inoculation not considered necessary. 

Comment. Attention is directed to the following points in con¬ 
nection with this case: (1) It is scarcely probable that the small 
amount of fluid removed (1.5 c.c.) could have influenced the course 
of the disease. Temporary improvement is undoubtedly seen after 
spinal puncture, generally when larger quantities than the above 
are removed. In the present instance further puncture, though under 
consideration, was postponed from day to day owing to the patient’s 
steady progress toward recovery. (2) Glycosuria was found as a 
rare concomitant and it is interesting to note that with the rise in 
the index the glycosuria rapidly disappeared. (3) Exacerbations 
so frequently observed in the cases of moderate intensity were not 
noted in the present instance. (4) An extremely high immunity 
index was noted on January 3. In view of the results obtained by 
Flexner in his experimental work upon the protective powers of 
the serum of immunized monkeys this was not unexpected, and in 
our opinion was due directly to the immunity induced by inoculation, 
as observations made in June, 1906, upon the serum of a patient con- 
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valescent from subacute epidemic cerebrospinal meningitis yielded 
indices below the normal. 

Case XIII.—Epidemic cerebrospinal meningitis. Recovery. 
A. M., aged seven months. Admitted to the service of Dr. 

F. G. Finley, at the Montreal General Hospital January 28, 1907. 
The present illness began January 15, with fever, pain referred to 
the neck, and retraction of the head. The temperature rose rapidly 
to 105° and subsequently ranged between 100° and 104° until admis¬ 
sion. Neither vomiting nor convulsions occurred. Bowels con¬ 
stipated. On admission the patient was a well-nourished Hebrew 
child. He lies upon the side with legs and thighs flexed. The head 
is retracted and rotated to the right and attempts at manipulation 
cause great distress. Temperature at 2 p.m., 104.2°. 

Shortly after admission lumbar puncture was performed and 
45 c.c. of turbid fluid withdrawn. Cover-slip preparations showed 
numerous meningococci, both free and intracellular. Cultures were 
positive at the end of twenty-four hours. The opsonic index to 
meningococcus was 0.68. Inoculation of meningococcic vaccine, 
7,500,000. 

January 31. Opsonic index, 1.8. Temperature range, 99.2° to 
103°. The child is steadily improving. 

February 5. Opsonic index, 1.58. Temperature range, 100° to 
102°; Inoculation, 7,500,000. The child continues to progress 
satisfactorily. 

February 6. Temperature range, 100° to 100.6°. The child is 
much better in every way. 

February 8. Opsonic index, 1.2. From this date until February 11 
the temperature ranged between 98.2° and 99.1°. On February 
11 the temperature rose from 99° at 8 p.m. to 102° on the morning 
of February 12, with return ‘of cardinal symptoms. Inoculation, 
7,500,000. 

February 13. Temperature range, 97.4° to 98.1°. The child is 
apparently convalescent. 

February 15. Opsonic index, 2.8. A final inoculation of 15,000,000 
was given. From this date convalescence was uninterrupted. 

Comment. In this case the notes have been drawn to accentuate 
the effect of inoculation upon the temperature range. The second 
lumbar puncture was performed on January 31, as a result of the 
index finding, in the hope that the removal of deopsonized fluid would 
favor the inflow of a lymph approximating in opsonic power the 
individual's blood serum. When large quantities of fluid are re¬ 
moved by lumbar puncture the part played by the replacing lymph 
must come to be considered in the light of an auto-inoculation. It 
is our opinion that in the management of these cases lumbar puncture 
should be practised at frequent intervals in order to rid the spinal 
lymph space of fluid incapable either of destroying or inhibiting the 
growth of the infective agent. That the cerebrospinal fluid with- 
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drawn in such cases has been reduced in opsonic power is shown by 
the fact that incubation increases very considerably the number of 
diplococci present. Upon this important point we are at present at 
work and hope shortly to publish our results in full.' 

Case XIV.—Epidemic cerebrospinal meningitis. Death. Au¬ 
topsy. 

H. G., aged forty years, a jeweller. Admitted to the service of 
Dr. Molson, at the Montreal General Hospital, February 28, 1907. 

The present illness began February 13, with severe chill, intense 
headache, and stiffness of the neck developing within twenty-four 
hours. Vomited once. 

February 16. The patient no longer recognized his family, re¬ 
maining in this semiconscious state until admission. 

On admission the patient responds to repeated requests to turn 
in bed or protrude the tongue, but is unable to speak. The face 
is expressionless. Movements of the head cause intense pain. 
Kernig’s sign is marked. The temperature is subnormal. 

March 1. Lumbar puncture was performed and 15 c.c. of turbid 
fluid was withdrawn, containing numerous meningococci, both free 
and intracellular. (Twenty-four-hour cultures positive.) Inocu¬ 
lation of meningococcus vaccine, 15,000,000. 

March 3. Condition unchanged. Muttering delirium is noted 
at times, with frequent picking at the bed-clothes. Temperature at 
12 M., 102°. 

March 6. The patient is quite unconscious and cannot be aroused. 
Temperature, 98.2°; pulse, 60. Inoculation, 30,000,000. 

March 7. Condition unchanged. Temperature, 97.4°. 
March 8. Inoculation, 30,000,000. Lumbar puncture performed 

and 10 c.c. of fluid withdrawn, containing meningococci as before. 
(Twenty-four-hour cultures positive.) 

March 9. The patient’s mental state today shows a marked 
improvement. He answers questions rationally, looks bright, and 
is able to take feeder from attendant. Rigidity of the neck and 
extremities is still marked. Temperature, 100°. 

March 10. The patient’s mental condition continues to improve. 
March 11. It is difficult to arouse the patient this morning; 

nourishment is not so well taken and the expression is again lethargic. 
At 12 M. the patient became cyanosed, ana died at 3 p.m. 

Extract from autopsy protocol. Thirty-six hours after death 
(Dr. Duval). The longitudinal sinus contains fluid blood. On 
stripping back the dura the brain substance is quite dry and the 
convolutions markedly flattened. Pial vessels are deeply injected. 
At the base of the brain in the region of the pons there is considerable 
opacity of the meninges, while in places there is a dry, plastic exudate. 
Brain weight, 1200 grams. The lateral ventricles are greatly dilated 
and filled with slightly turbid fluid in which there is some fibrin. 
The Sylvian canal’is plugged with this fibrinous material. The 
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fourth ventricle appears normal. The pons, medulla, midbrain 
and basal ganglia show nothing remarkable. The hemispheres, 
the optic thalami, and the striate bodies are more or less cedematous. 
In the cover-slip preparations from the exudate in the pontine region 
and from the ventricular fluid no diplococei were found. Cultures 
negative. 

Comment. We would draw attention to the fact that while viable 
diplococei were present in the fluid withdrawn from the spinal canal 
three days before death the autopsy findings showed a complete 
arrest of the meningitis. Unfortunately the lapsed time between 
death and the postmortem examination detracts greatly from the 
value of the bacteriological observations. 

While we do not presume to draw conclusions from the treatment 
of so few cases we certainly look forward to the acquisition of addi¬ 
tional evidence upon the value of bacterial inoculation in this affec¬ 
tion, both in the field of protection and of cure. 

General Conclusions. Our observations confirm in general 
the dictum of Wright that an individual suffering from a localized 
infection has a low opsonic index to that particular infection. We 
have found low indices to be the rule in afebrile tuberculous lesions, 
in furunculosis, and in acne during the earlier stages. Long-standing 
cases of acne have been found in our experience to yield indices 
between 0.90 and 1.1. In this connection the uniformly low indices 
noted by Weinstein are remarkable. 

When the lesions are exposed to view, as in lupus, furunculosis, 
and acne, the first effect to be noted is a rapid subsidence of the 
inflammatory signs, which explains the early diminution in the sub¬ 
jective symptom of pain in such deep-seated lesions as tuberculous 
ulceration of the bladder, tuberculous arthritis, and meningitis. 
This relative anemia is invariably associated with the development 
of a positive phase just as increased congestion is, in the majority 
of cases, the concomitant of a negative phase. 

While the opsonic index is a most valuable guide in regulating the 
amount and time of dosage, we are of the opinion that excellent 
results may be obtained, especially in the treatment of localized 
tuberculous lesions, without the use of the “Immunity Thermometer;” 
success, in the vast majority of cases attending the employment of 
minute doses at long intervals, the dose beginning preferably with 
yjVit milligram to be gradually increased to milligram, providing 
always that increases are unattended by constitutional symptoms. 
Generally speaking the feelings of the patient are a safe guide. 
Trudeau persisted in the use of tuberculin throughout the period 
when tuberculin was least in favor, and with most encouraging results, 
the guiding principles in his use of it being minimal dosage and wide 
spacing. 

In our experience “an accumulation in the direction of a positive 
phase” is not to be looked for in the treatment of tuberculous cases. 
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The same remark applies to staphylococcic infections. Generally 
speaking the most that can be hoped for in these infections is a 
maximum in the direction of a positive phase and a minimum in the 
direction of a negative phase. On the‘contrary,*in such infections 
as gonorrhoea and epidemic cerebrospinal meningitis high indices 
may be produced by inoculation, and from the striking effects of 
inoculation observed in gonorrhoea and the analogy which exists 
between the two infections, we are emboldened to hope that in 
bacterial inoculation may be found the form of therapeutics destined 
to combat effectively meningococcal infections. 

Technique. No pains have been spared to make the technique 
in connection with the determination of the indices as perfect as 
possible. Sera are collected at the same hour each day and the 
controls taken at the same time. Washed corpuscles are always 
prepared immediately before use, as we have found that in those 
which have stood for some time many of the polynuclear neutrophiles 
fail to functionate. In counting we determine the content of one 
hundred cells, and in the case of tubercle prepare slides from two 
control sera, the average being taken as the normal standard. In 
this determination the counts have on some occasions been exactly 
similar—the variation as a rule not exceeding the average per cell. 

We prepare our tubercle suspension daily by rubbing up in an 
agate mortar a small portion of an emulsion of tubercle bacilli with 
.1.5 per cent. NaCl solution, centrifugating, and drawing off and 
thoroughly mixing the supernatant fluid. The strength of the sus¬ 
pension thus obtained is determined by putting through a “trial trip” 
with control serum and subsequently diluting the suspension so that 
the cell average may not exceed 4 to 6. Suspensions thus prepared 
and standardized rapidly deteriorate through clumping, and for this 
reason we are forced to the laborious undertaking of preparing daily 
a fresh suspension. 

In preparing suspensions of other organisms 0.85 per cent. NaCl 
solution is employed, young cultures are used, and the density is 
determined by the naked-eye’appearance. 

In conclusion we wish to express our gratitude to Dr. Duval, 
Director of the Laboratory of the Montreal General Hospital, for his 
very special assistance and advice in connection with the bacterio¬ 
logical side of our work. Our thanks are also due to the members 
of the attending staff who have placed material at our disposal, and 
to Sir Almroth E. Wright for the opportunities enjoyed in his labora¬ 
tory' at St. Mary’s Hospital, and for his encouragement of our efforts 
during his recent visit to Montreal. 


